of the host.
I have used kangaroo tendon as a buried suture during the last twenty-five years, and I hope, therefore, that a brief account of my experience with it may prove of interest. As Mr. Dent stated, there is no better material for the ligature of large arteries, but the opportunity for its use in this way occurs but seldom, whereas buried sutures are a necessity in most operations, especially in the radical cure of hernia, excision of the appendix, and a number of other abdominal procedures.
I am well aware that most surgeons employ either silk, catgut, silkworm-gut, or other material for their buried sutures. Probably silk is the favourite of the majority, and certainly the fine Japanese silk is excellent-it can be boiled repeatedly without impairing its strength and it is usually well tolerated or absorbed by the tissues. Even this, however, may irritate, as the following case will illustrate. Some few months after I had excised a breast for cancer the patient returned with a small, hard nodule on the inner axillary wall, which suggested recurrence and was therefore excised. It proved to be merely a ligature of fine silk which had become encapsuled; inflammatory thickening around it had led to a minute cyst in which the loop of silk lay free. Of course this was only one out of many ligatures that had been applied at the operation. When thick silk is used as a deep suture or ligature the risk of its irritating can hardly be denied, however careful the surgeon may have been in his aseptic precautions. Who has not had experience of "radical cures " of hernia in which perfect healing has resulted for a few weeks, to be followed by the development of a small abscess and a sinus which has closed only after extrusion of the buried silk sutures? Silk ligatures applied in pelvic operations have even worked out through the bladder; stout silk used in renal operations has Surgical Section kept up lumbar suppuration for months, whilst a long series of cases has been recorded in which the great omentum has so resented its application as ligatures that the stump has formed a definite abdominal tumour. Catgut rarely irritates, unless it is over-chromicized, but -it is soon absorbed, sometimes too soon, and the occasional dangers in its use as buried material led Professor Kocher to declare, " Away with catgut! " My former colleagues, Sir Frederick Treves and Dr. Arthur Lewers, often used buried * sutures of silkworm-gut, which has the advantage of being practically permanent, but I have personally not dared to buy it extensively, being deterred by a few cases of postoperation sinus in which I have had to "dig it out" from the deep tissues.
On the whole my experience with kangaroo tendon has been so satisfactory that I do not wish to find any better material. It is very strong, less slippery and easier to tie securely than catgut, the strands can be readily made of the required size (I think the tendency is to use it too thick), it can be preserved an indefinite time in a strong antiseptic solution, it is well tolerated by the tissues, in fact it becomes a living fibrous structure. In the course of some 800 operations for radical cure of hernia I must have buried many thousands of tendon sutures. Now and then the knots have been imperfectly tied, or from some cause they have given way-every surgeon fails occasionally in obtaining a " radical cure "-but however freely kangaroo tendon has been used, sinus formation has been the rarest possible event. In the worst forms of hernia-large umbilical, inguinal, or ventral-I trust entirely to kangaroo tendon. Take, for example, an umbilical hernia in which there is tension in bringing together the edges of the abdominal aperture. A series of mattress sutures of strong tendon are used to relieve the tension, and a second row of interrupted tendon sutures applied as closely as it is practicable to insert them. In operating on these large herniam it miay be advisable to insert silver filigree as urged by some, but I feel sure that anyone who is experienced in the use of kangaroo tendon will but rarely find this necessary.
After suprapubic cystotomy tendon sutures through the bladder wall are safe and satisfactory. For fixing a floating kidney, for tying the renal vessels in nephrectomy, for ligaturing any form of vascular pedicle, I have almost always used tendon. After removal of the vermiform appendix, whether suppuration has existed or not at the time of operation, I have never hesitated to bring the muscular and aponeurotic layers together with fine kangaroo tendon, leaving, if necessary, just room enough for a drainage-tube. I must own to a feeling that a ventral hernia after these operations is to be sedulously guarded against, that it is both a nuisance to the patient and (sometimes, though not always) a reflection upon the surgeon's methods. This feeling I understand is not shared by all, for a well-known American surgeon recently wrote that in suppurating appendix cases he packed the wound with gauze and " waited for the inevitable ventral hernia." Another surgeon observed that he rather liked a ventral h1ernia, as it " enabled him to follow up the case.V' Perhaps this statement was not meant to be taken seriously! It is a delusion to suppose that tendon sutures when buried in the tissues are rapidly absorbed. I have had the opportunity several times of examining them from one to five years after their insertion-they are easily recognized and microscopic sections prove how well they are organized in the manner already described.
There is never any need to harden the tendon with chromic acid; indeed, they may irritate if so treated. Of course they cannot be sterilized with heat, but it is easy to render them aseptic by soaking in alcoholic solutions of carbolic acid, bichloride or biniodide of mercury, and they can be preserved indefinitely in such a medium.
They are obtained, not from the large kangaroo, but from the small wallaby, of which animal there is an unlimited supply in Australia. Hence the material should be plentiful and cheap, and there is no justification for the price charged by certain purveyors of " sterile ligatures." Buried sutures are an absolute necessity in most surgical work, and for this purpose I believe there is no material which combines strength with freedom from risk of irritation more than kangaroo tendon.
In sewing up the abdominal wall, it often happens that there is some tension involved in bringing together the divided peritoneum and adjacent fascia, and so one does not like to trust to catgut. I always use fine tendon for this first line of suture; it will hold well, and leaves a smooth peritoneal scar. I also use it for stitching the rectal sheath.
Twenty-five years' experience with this tendon has been so satisfactory that it seemed worth while to record it in the hope of inducing other surgeons to try the tendon for buried sutures.
